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PROBLEM TO BE SOLVED: To provide a reflecting layer or a translucent reflecting



layer for an optical recording medium having a high reflectance and excellent in

durability.

SOLUTION: The reflecting layer or the translucent reflecting layer comprises an Ag-

base alloy containing >0.5 at.% Cu and 0.5-3 at.%, in total, of at least one element

selected from the group comprising Nd, Sn and Ge and/or >0.1 at.% at least one rare

earth element.
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NOTICES*
JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.

2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention] The adhesion over other thin films with which this invention

constitutes disk substrates (polycarbonate substrate etc.) and a disk especially in [detail

excellent in endurance ; Diffusion ofAg is controlled. (It may be made to represent with

"the adhesion over a substrate etc." hereafter) It is related with the sputtering target for

reflecting layers of an excellent in structural stability in semantics that grain growth is

controlled reflecting layer [ for] light information record media ] or translucent reflecting

layer (reflecting layer for optical disks, or translucent reflecting layer for optical disks),

and light information record medium, and an optical information record medium. Since

the reflecting layer of this invention also has the high reflection factor, it is used suitable

for erasable optical disks (optical disk in which repetition record and playback are

possible), such as write once optical disk (playback is repeatedly as possible as record

only for 1 time);CD-RAV, such as read-only optical disc (writing and modification are

impossible);CD-Rs, such as CD-ROM and DVD-ROM, and DVD-R, DVD-RAM, DVD-

RW, DVD+RW, and PD, etc.

[0002]

[Description of the Prior Art] Although there are some classes of optical disks, it will be

divided roughly into three kinds, ** read-only disk, ** erasable (phase change mold)

disk, and ** postscript mold disk, if it carries out from a viewpoint of a record playback

principle.

[0003] Among these, protective coat layers, such as a reflective membrane layer which

uses Ag, aluminum, Au, etc. as a base material, and UV hardening resin protective coat

layer, come to carry out the laminating of the read-only disk of** on transparent plastic

bases, such as a polycarbonate base, fundamentally. The above-mentioned read-only disk

forms record data by the concavo-convex pit prepared on the transparent plastic base, and

reproduces data by detecting the phase contrast and the reflective difference of laser light

which were irradiated by the disk. As shown in drawing 1 besides the above-mentioned

laminating type, the data with which there are also lamination and a thing which comes to

carry out the laminating of the UV hardening resin protective coat layer 5 further through

a glue line 3, and this recorded the base material which formed the translucent reflective

membrane layer 2 on the transparent plastic base 1, and the base material which formed

the reflective membrane layer 4 on each above-mentioned reflective membrane layer and

an above-mentioned translucent reflective membrane layer are read. By the method

which carries out record playback on one side, data are read-only (writing and record are



impossible), and CD-ROM, DVD-ROM, etc. are mentioned as an optical disk which

adopted such a method.

[0004] Next, the erasable (phase change mold) optical disk of the above-mentioned **

controls the power and irradiation time of laser light, data are recorded by forming two

phase states of a crystal phase and an amorphous phase in a recording layer, and data are

detected by detecting reflection factor change of a bi-phase by laser Q)layback). In this

play back system, record and playback are repeatedly possible and it can usually record

about hundreds of thousands times repeatedly from thousands of times. As the basic

structure of the above-mentioned erasable optical disk is shown in drawing 2 , on the

transparent plastic base 1, the various thin fibn layers of a dielectric layer 7, a recording

layer 8, a dielectric layer 7, the reflective membrane layer 4, and UV hardening resin

protective coat layer 5 carry out a laminating, and come, and CD-RW, DVD-RAM,
DVD-RW, DVD+RW, etc. are mentioned as an optical disk which adopts this method.

[0005] Moreover, the write once optical disk ofthe above-mentioned ** generates heat

and deteriorates the coloring matter of a record thin film layer (organic-coloring-matter

layer) by the power of laser light, records data by making a groove (slot beforehand

minced by the substrate) deform, and detects data by detecting the difference of the

reflection factor of a deterioration part, and the reflection factor of a non-deteriorated part

(playback). The basic structure of a write once optical disk is shown in drawing 3 . For

one, as for an organic-coloring-matter layer and 4, a transparent plastic base and 6 are [ a

reflective membrane layer and 5 ] UV hardening resin protective layers among drawing.

In this play back system, it is the description that the data recorded once is not rewritten

(it reproduces repeatedly with record of a hmitation once), and CD-R, DVD-R, etc. are

mentioned as an optical disk which adopts this method.

[0006] In each above-mentioned optical disk, it excels in many properties, such as

adhesion over a reflection factor, thermal conductivity, thermal shock resistance,

chemical stability [especially, corrosion resistance (oxidation resistance)], a substrate,

etc., and it is required for the reflective thin film layer ingredient that there is little aging

of a recording characteristic etc.

[0007] For example, since the reflective thin film layer for erasable optical disks of the

above-mentioned ** serves as the heat dissipation thin film layer, to excel in thermal

conductivity fiirther besides the above-mentioned property is demanded. In especially

high density record, it is indispensable that the thermal conductivity of the viewpoint of

the improvement in recording density to a reflective heat dissipation layer is large.

However, the actual condition is that the charge of reflecting layer material which

satisfies these demand characteristics is not yet offered.

[0008] For example, there is a fauU that it is still inadequate in respect of a reflection

factor although aluminum alloy currently use widely as a reflective thin film layer

ingredient for erasable optical disks has comparatively high reflection factor and

corrosion resistance ( chemical corrosion resistance) to the laser wavelength ( 780nm,

650nm) use for record playback, and a reflection factor is inferior as compared with Au
system or Ag system. Furthermore, compared with Au system, it is inferior to chemical

stability, and also the fault that thermal conductivity is low is held. There is also a fault of

being inferior to the high temperature conductivity especially demanded by each disk of

an erasable type and a postscript mold. Therefore, in having used aluminum alloy for the

reflective thin film layer, there was fault that it was difficult to make many properties



required of the reflecting layer concerned provide, consequently constraint arose in the

structure of a disk or a design.

[0009] Then, although using Au, Ag, and Cu as a charge of reflective thin film material is

proposed instead of aluminum alloy, it has the problem hung up over below, respectively.

[0010] for example, pure ~ the alloy which uses Au or Au as a principal component is

excellent in chemical stability, there is little aging of a recording characteristic, and

although there is an advantage that a high reflection factor, high corrosion resistance, and

high temperature conductivity are obtained, Au is very expensive and is not practical.

Furthermore, there is a problem that sufficient reflection factor is not obtained, to the blue

laser (wavelength of405nm) used as next-generation main laser wavelength.

[001 1] moreover, pure - although the alloy which uses Cu or Cu as a principal

component is cheap, it is inferior to corrosion resistance (especially oxidation resistance),

and also the fault that the reflection factor to blue laser is low is held like Au system.

Consequently, there is a possibiUty of causing the dependabiUty (endurance) fall of a

disk.

[0012] moreover - pure - with the alloy which uses Ag or Ag as a principal component,

although the high reflection factor which was excellent in 400-480nm of a practical use

wavelength region enough is shown, in aging of corrosion resistance and a recording

characteristic, there is a fault ofbeing inferior to Au system reflective fihn.

[0013] Furthermore, when each ingredient ofAbove Au, Ag, and Cu is used, the problem

of being inferior to the adhesion over a substrate etc. also has each. Other thin fihns and

adhesion force which are in contact with the interface ofthe reflective heat dissipation

layer concerned decline by the thermal impact according [ the reflective heat dissipation

layer of an optical disk ] to a thermo cycle in connection with record repeatedly.

Consequently, the fall of effectual heat conduction and the nonuniformity of heat

conduction arise, finally a jitter etc. increases, and the record reproducing characteristics

of a disk will come to deteriorate remarkably.

[0014] On the other hand, also in the reflective thin film layer of the write once optical

disk of the above-mentioned **, the same problem as the erasable optical disk of the

above-mentioned ** has arisen.

[0015] In the optical disk of the above-mentioned postscript mold, the alloy which uses

Au or Au as a principal component is used widely as a charge of reflective thin fihn layer

material. To the laser wavelength (780nm, 650nm) used for record playback, these

ingredients can attain 70% or more of high reflection factor, even if an organic-coloring-

matter layer exists. However, Au is very expensive and causes [ main ] a cost rise as

mentioned above.

[0016] Then, instead of the above-mentioned ingredient, using Ag, Cu, and aluminum as

a reflective thin fihn material is proposed. However, with the alloy which uses pure Ag

and pure Cu as a principal component, there is a fault ofbeing inferior to corrosion

resistance, like the above-mentioned.

[0017] Moreover, there is a problem ofbeing inferior to endurance, with the alloy which

uses pure aluminum or aluminum as a principal component. That is, if the alloy which

uses pure aluminum and pure aluminum as a principal component is used for the

reflective thin film layer of an optical disk, since disk properties, such as decline in the

reflection factor by migration or the chemical reaction and an increment in an error, will

tend to produce aging, it is difficuh to use it for the write once optical disk as which



advanced dependability is required. Furthermore, aluminum ingredient has a low

reflection factor, and with aluminum radical alloy which added especially the alloy

element, a reflection factor becomes still lower, and when an organic-coloring-matter

layer exists, it also has the problem that 70% or more of high reflection factor cannot be

attained.

[0018] ^
[Problem(s) to be Solved by the Invention] Thus, the reflective thm film layer for optical

disks is not yet provided with the metal thin film layer with which are satisfied of all

these demand characteristics, in spite of requiring that many properties, such as adhesion

over a high reflection factor, chemical stability (especially oxidation resistance), a

substrate, etc., structural stability, the stability of a recording characteristic, and low cost,

should be fiilfiUed in order to obtain a reliable medium. Although Au is most excellent in

respect of a reflection factor, chemical stability, etc., cost costs dearly and also there is a

problem that a reflection factor falls sharply, by the blue laser (wavelength of405nm) of

next-generation specification.

[0019] This invention is made in view of the above-mentioned situation, and the purpose

has endurance [the adhesion; structural stability over other thin fihns which constitute a

disk substrate and a disk especially in a detail] not to mention having a high reflection

factor in offering the sputtering target for good new reflecting layer and translucent

reflecting layer for optical information record media, an optical information record

mediimi, and optical information record media.

[0020]

[Means for Solving the Problem] The reflecting layer for optical information record

media or a translucent reflecting layer excellent in the endurance concerning this

invention which could solve the above-mentioned technical problem (a) [ whether at least

one sort of elements chosen fi-om the group which becomes a list firom Nd, Sn, and

"germanium 0.5% or more about Cu are contained 0.5 to 3% in total, and ] And/or, it has a

summary at the place which consists ofAg radical alloys of (b) rare earth elements which

contain a kind 0.1% or more at least. In addition, the translucent reflecting layer (fihn) in

this invention means the thin film which has 20 - 80% of transmission about, although it

is the fihn used as reflective fihn of the medium which performs multilayer record more

than two-layer on disk one side and transmission and a reflection factor are prescribed by

the configuration of a disk. Moreover, it is the thin fihn used for disk one side as the

reflective film ofmonolayer record, or reflective fihn of the lowest layer ofmultilayer

record, and transmission is about 0%, and the reflecting layer (fihn) in this invention is

70% or more about, although a reflection factor is prescribed by the configuration of a

disk.

[0021] Here, the reflecting layer or translucent reflecting layer which it comes to consist

ofAg radical alloys (for it to be hereafter called an Ag-Cu system alloy) which contain in

total at least one sort of elements chosen fi-om the group which becomes a list fi-om Nd,

Sn, and germanium 0.5% or more about (a) Cu 0.5 to 3%, and to contain is excellent in

endurance for the purpose of excelling in the adhesion over a substrate etc.

[0022] hi the above-mentioned Ag-Cu system alloy, since a reflection property and

oxidation resistance are raised, it is the mode with desirable all which contains in total at

least one sort of elements chosen firom the group which consists ofAu, Y, and Nd fiuther

0.2 to 5.0%.



[0023] On the other hand, as a result of controlling diffusion ofAg and controlling grain

growth, the reflecting layer or translucent reflecting layer of (b) rare earth elements which

it comes to consist ofAg radical alloys (Ag-rare-earth-elements alloy) which contain a

kind (preferably Nd and/or Y) 0.1% or more at least is excellent in the stability of the

crystal structure, and leads to the practical effectiveness of the stability of a recording

characteristic, as a result endurance.

[0024] In the above-mentioned Ag-rare-earth-elements alloy, since oxidation resistance is

raised, it is the desirable mode which contains in total at least one sort of elements further

chosen from the group which consists of Au, Cu, Pd, Mg, Ti, and Ta 0.2 to 5.0%.

Especially Ag-rare-earth-elements alloy that added Au, Cu, and Pd can raise oxidation

resistance further, it being useful and controlling decline in the reflection factor by

alloying.

[0025] The reflecting layer for optical information record media or translucent reflecting

layer of this invention can be especially used suitable for the optical disk of a postscript

mold and a read-only mold, although it may be applied to both a read-only mold an

erasable type and a postscript mold.

[0026] Moreover, the optical information record medium equipped with the above-

mentioned reflecting layer for optical information record media or translucent reflection

and the sputtering target for optical information record media which consisted of above-

mentioned Ag radical alloys are also included within the limits of this invention.

[0027]

[Embodiment of the Invention] this invention persons have inquired wholeheartedly from

a viewpoint of offering the ingredient which was excellent in especially the improvement

in endurance among many properties required of the reflecting layer for optical

information record media, or a translucent reflecting layer (it may be made representing

with a ^'reflecting layer" hereafter). The adhesion over other thin films which constitute

** disk substrates (polycarbonate substrate etc.) and a disk concretely as an index of the

improvement in endurance in this invention When endurance is raised by making it (it

may be made to represent with "the adhesion over a substrate etc." hereafter), and

improve, ** As a result of controlling diffusion ofAg and controlling grain growth, it

excelled in structural stability, and in case [ both ] endurance was finally raised, it hung

up, and the experiment was conducted from this viewpoint.

[0028] this invention persons formed in the detail Ag radical alloy tljin-film«set^to-Ag^

fi*om various component presentations by the sputtering method u^g Agradical^allo^^

"Sputtering targetwhich added and produced various elements, and evaluatedthe property

^s a refleatiye-tWn film layer in it. Consequently, it became clear that Ag radical alloy

thin film containing at least one sort of elements chosen from the group which consists of

Cu of (a) specified quantity, and Nd, Sn and germanium is extremely excellent in

adhesion with a substrate etc. furthermore, at least one sort of elements chosen from the

group which consists of Au, Y, and Nd in the above-mentioned Ag-Cu system alloy —

specified quantity addition - carrying out (especially ~ desirable — Au - containing -

further — Y and Nd — a kind being added at least) — while finding out that a reflection

property and corrosion resistance (especially oxidation resistance) improved, it became

clear that Ag radical alloy thin film containing the rare earth elements of (b) specified

quantity is extremely excellent in structural stability, furthermore, at least one sort of

elements chosen from the group which consists ofAu, Cu, Pd, Mg, Ti, and Ta in the



above-mentioned Ag-rare-earth-elements alloy -- specified quantity addition - carrying

out (especially -- desirable -- Au, Cu, and Pd -- a kind being included at least) -- a header

and this invention were completed for corrosion resistance (especially oxidation

resistance) improving.

[0029] Generally, a reflection factor is in the inclination which decreases compared with

the case ofpure Ag, when an alloy element is added to Ag. However, when a component

presentation and addition of an alloy were appropriately adjusted like this invention,

reduction in a reflection factor is not only controllable to permissible within the limits,

but compared with the former, it was able to attain many properties including endurance,

such as adhesion and structural stability, with the high level.

[0030] Hereafter, sequential explanation is given about the requirements which constitute

the reflecting layer for optical information record media of this invention (a), and (b).

[003 1] (a) Contain Cu 0.5% or more in the reflecting layer or the translucent reflecting

layer above-mentioned mode which it comes to consist ofAg radical alloys (Ag-Cu

system alloy) which contain in total at least one sort of elements chosen from the group

which becomes a list from Nd, Sn, and germanium 0.5% or more about Cu 0.5 to 3%. It

consists ofAg radical alloys which contain in total at least one sort of elements chosen

fix)m the group which consists ofNd, Sn, and germanium 0.5 to 3%. That is, when the

maximimi important point of the above-mentioned invention carries out specified

quantity addition of the above-mentioned element, it is in Ag radical alloy at the place

which showed clearly that the adhesion over a substrate etc. improves remarkably.

[0032] According to this invention persons' examination resuU, first, with the Ag-Cu

alloy thin film, when the adhesion over a substrate etc. improved and the addition ofCu

became 0.5% or more, compared with the pure Ag thin fihn, it turned out comparable or

that the outstanding adhesion effectiveness beyond it is shown, so that there were many

Cu additions. However, when a reflection property and relation with corrosion resistance

(especially oxidation resistance) are taken into consideration, it is desirable to define the

upper limit to 5% (preferably 3%). It is because these properties will tend to fall so that

there are many Cu additions if the reflection property of an Ag-Cu alloy thin fihn and

oxidation resistance are investigated.

[0033] Here, the relation ofCu content, and the oxidation resistance/reflection property in

an Au-Cu alloy is explained in fiiU detail. First, although it is about the relation between

Cu content and oxidation resistance, generally oxidation resistance is estimated by the

decrement of a reflection factor. And when oxidation resistance is evaluated from the

decrement of the reflection factor in a long wavelength region (for example, field with a

wavelength of 800-600nm), the effectiveness of a request ofCu content at less than 0.5%

is not demonstrated enough, but ifCu content becomes 0.5% or more, oxidation

resistance will also improve as a content increases and the effectiveness will be saturated

near 3%. On the otiier hand, altiiough oxidation resistance improved gradually with

addition ofCu and oxidation resistance became max near 1%, when it added more than it,

oxidation resistance began to fall conversely, and when oxidation resistance was

evaluated from the reflection factor decrement in a short wavelength region (for example,

field near the wavelength of 390nm), when Cu content exceeded 5%, compared with pure

Ag, it turned out tiiat oxidation resistance is inferior.

[0034] Next, it turned out that a high reflection factor is shown compared with pure Ag

when there are few Cu contents as 0.3 - 3%, but a reflection factor will become low



compared with pure Ag in Ag alloy thin fihn which made Ag contain Cu although it is

about Cu content and the relation of a reflection property ifCu content exceeds 3%.

[0035] Therefore, in order to also secure the further excellent adhesion effectiveness,

maintaining a hi^ reflection property and corrosion resistance, it is desirable to control

the addition ofCu in 0.5 - 5% of range.

[0036] In addition, also in the conventional reflecting layer for optical information record

media, there is an example using an Ag-Cu radical alloy. However, even if it scrutinizes

which contents that the adhesion over a substrate etc. is raised by carrying out specified

quantity addition of the Cu like this invention, it is not indicated at all to it.

[0037] For example, the optical recording medium with which the reflective film consists

of 0.1 to Cu:15 atom % and 85 to Ag:99.9 atom % is indicated by JP,10-177742,A.

However, even if it scrutinized the official report concerned, there is only recognition of

extent "moreover the thin fihn which added Cu of the amount of specification to Ag is

excellent in corrosion resistance with a high reflection factor", and the above-mentioned

official report defined the addition ofCu firom a viewpoint of corrosion resistance and a

reflection property to the last.

[0038] moreover, the alloy of Ag-Pd and/or Cu is suitable for the reflecting layer of a

compact disk to JP,6-208732,A -- the purport pubUcation is carried out. As the reason,

these alloys show the outstanding environmental stability, and it excels in conrosion

resistance.; it has hung up that an Ag-Pd alloy has a very good adhesive property to an

organic polycarbonate substrate especially. However, neither indication nor suggestion is

carried out to the above-mentioned official report to having the adhesion effectiveness

excellent in the Ag-Cu alloy like this invention.

[0039] Thus, in the field ofan optical information record medium, the knowledge that it

is effective carrying out specified quantity addition of the Cu for the purpose of the

improvement in adhesion to a substirate etc. is not known conventionally, but is begun

and found out by this invention persons.

[0040] Furthermore, in the above-mentioned mode, it is required to add in total at least

one sort of elements chosen firom the group which consists ofNd, Sn, and germanium in

0.5 - 3% (preferably 0.5 - 2%) of range. At less than 0.5%, the account operation of the

improvement in adhesion is not enough demonsti-ated for the sum total addition ofthese

elements, but on the other hand, ifthe sum total addition ofthe above-mentioned element

exceeds 3%, the operation concerned will fall conversely and the engine performance as a

reflecting layer for optical information record media will carry out under degradation.

[0041] hi addition, since effectiveness manifestation fields differ between the above-

mentioned elements, the desirable addition ofeach element is different a little.

Specifically, controlling to Nd: 1.0-3.0%, Sn:0.5-2.0%, and germanium:0.5-3.0% of

within the limits is recommended.

[0042] In addition, it is desirable to carry out content of at least one sort of elements

chosen fi-om the group which consists ofAu, Y, and Nd fiirther in this invention for the

purpose ofthe fiirther improvement in tiie basic property (namely, [a reflection factor and

corrosion resistance (oxidation resistance)]) required ofthe reflecting layer for optical

information record media 0.2-5.0% (preferably 0.4 - 3.0%) in total. At less than 0.2%, the

above-mentioned operation is not enough demonsti-ated for the sum total addition of these

elements, but on the other hand, if the sum total addition ofthe above-mentioned element

exceeds 5.0%, the operation concerned will fall conversely and the engine performance



as a reflecting layer for optical information record media will carry out under

degradation.

[0043] It is desirable to carry out content of the Au 0.3 to 5% (preferably 0.4 - 3.0%) also

especially in the above-mentioned element. It is because corrosion resistance (especially

oxidation resistance) moreover improves further compared with pure Ag, the alloy which

added Au of the above-mentioned range into the Ag-Cu system alloy maintaining a very

high reflection factor comparable as pure Ag.

[0044] The anti-oxidation disposition top effectiveness by Au addition is seen here so

notably that there are in general many additions ofAg, and it mainly appears notably in

the result of control of a reflection factor decrement in a short wavelength region (for

example, field near 390nm). On the other hand, even if it adds more than it, the

corrosion-resistant improvement effectiveness is saturated with a long wavelength region

(for example, 600-800nm field), and since Au is an expensive element, it is economically

useless [ the effectiveness ], although the decrement of a reflection factor is controlled by

Au addition of about 0.3% of**** small quantity in it. Moreover, ifAu addition exceeds

5%, a reflection factor will fall compared with pure Ag. These results were synthetically

taken into consideration and the desirable addition ofAu was set to the above-mentioned

range.

[0045] Furthermore, it is effective when addition ofY and Nd also demonstrates the

above-mentioned operation effectively. Since effectiveness manifestation fields differ

between each element, the desirable addition of each element is different a little.

Specifically, controlling to Au:0.5-L5%, Y:l - 3%, and Nd:l-3% of within the limits is

recommended. In above-mentioned within the limits, it is because a high reflection factor

comparable as having used the pure Ag thin film is maintainable.

[0046] Although the reflecting layer for optical information record media of this

invention contains the above-mentioned component and is Remainder Ag, it is the range

which does not spoil an operation of this invention fiirther, and may add other

components other than the above-mentioned component. For example, noble metals and

transition elements (except for what was mentioned above), such as Pd and Pt, may be

positively added for the purpose of property grant of the improvement in a degree of

hardness etc. Moreover, the impurity beforehand contained in the gas constituents of02
and N2 grade and the Ag-Cu radical alloy which is a dissolution raw material may be

contained.

[0047] (b) It is constituted fi:om the reflecting layer or the translucent reflecting layer

above-mentioned mode of rare earth elements which it comes to consist ofAg radical

alloys (Ag-rare-earth-elements alloy) which contain a kind 0,1% or more at least by Ag
radical alloy of rare earth elements which contains a kind 0.1% or more at least. That is,

the maximum important point of the above-mentioned invention is in Ag radical alloy at

the place which showed clearly that endurance improves, as a result of [ of rare earth

elements ] controlling the diameter growth of crystal grain ofAg and excelling in the

stability of a recording characteristic, when a kind (preferablyNd and/or Y) is added

0.1% or more at least.

[0048] According to this invention persons* examination result, in the environmental test

(temperature of 80 degrees C, 90% of humidity), when adding rare earth elements 0.1%
or more, with Ag-rare-earth-elements alloy thin film, it turned out that the diameter

growth of crystal grain which controls increase of the diameter of crystal grain resulting



from diffusion ofAg is controlled. However, when relation with a reflection property is

taken into consideration, it is desirable to define the upper limit to 3% (preferably 2%). It

is because a reflection property will tend to fall so that there are many additions of rare

earth elements if the reflection property of Ag-rare-earth-elements alloy thin film is

investigated. In addition, Ag radical alloy which added rare earth elements 0.1% or more

to Ag was also imderstood that it excels in chemical stability (especially oxidation

resistance) compared with pure Ag.

[0049] Thus, Ag-rare-earth-elements alloy thin fihn which added rare earth elements to

Ag is remarkably excellent also in structural stability while it is excellent in oxidation

resistance. Since Ag diffuses especially the pure Ag thin fihn created by membrane

formation processes, such as sputtering, including many defects, such as an atomic hole,

and it condenses easily, under the conditions of an environmental test, increase of the

diameter ofAg crystal grain becomes easy to take place. On the other hand, it turned out

that most increases ofthe diameter ofAu crystal grain are not accepted even if it carries

out under an environmental test similarly in the case of a pure Au thin film, but there is a

big difference in the structural stability of a pure Ag thin film and a pure Au thin film.

Finally increase of such a diameter of crystal grain leads to degradation of the recording

characteristic of a medium with heat conduction of a thin film, change and a stress

condition, film reinforcement, and a boundary planar change. Then, when this invention

persons inquired wholeheartedly and the rare earth elements which have a bigger atomic

radius were added to Ag atom that increase of such a diameter ofAg crystal grain should

be prevented, a header and this invention were completed for diffusion ofAg being

controlled and growth ofthe diameter of crystal grain being controlled.

[0050] Although the element belonging to 3A group, i.e., Sc and Y, lanthanoids 15

element, and actinoid 15 element are mentioned, if the rare earth elements used for this

invention take into consideration cost, the amount of industrial circulation, etc.,

especially use ofNd and Y will be recommended. As for the above-mentioned rare earth

elements, adding 0.3% or more preferably is desirable 0.1% or more. Even if it adds more

than it, it is because the above-mentioned operation is saturated. These rare earth

elements may be used independently, and even if they use two or more sorts together,

they are not cared about.

[0051] However, when a reflection property is taken into consideration, it is desirable to

define the upper limit to 3.0%. Althou^ it has hung up making it a reflection factor

comparable as a pure Au thin film in this invention in the wavelength of 650nm used with

common DVD as one of the target level of a reflection property, it is because a reflection

property will fall remarkably if the addition of rare earth elements exceeds 3.0%. It is

2.0% or less more preferably. Furthermore, in the above-mentioned range, since

oxidation resistance was also good compared with pure Ag, it tumed out that a desired

thin film is obtained.

[0052] Therefore, maintaining a high reflection property and corrosion resistance, in

order to control growth of the diameter ofAg crystal grain, it is still more desirable to

control the addition of rare earth elements to 0.1% or more (preferably 0.3% or more) and

3.0% or less (preferably 2.0% or less).

[0053] In addition, the optical recording medium which has the reflecting layer which

added transition metals, such as Y, 0.3 to 8.0% into the Ag-Au alloy is indicated by JP,3-

156753,A. However, like this invention, about a technical problem called the diameter



control ofAg crystal grain, it does not mean in the above-mentioned official report at all,

but there is no publication of the purport which adds transition metals, such as Y, from

this viewpoint in it. By each element of Ti, Ta, Zr, Re, Li, Sn, Zn, and Mg which are

enumerated as a matter of fact as an element in which Y and equivalent effectiveness are

shown in the above-mentioned official report, there is almost no grain growth

suppression effectiveness of the thin film which is the description of this invention, and

that it is a different thing can understand invention and this invention of a publication

easily in the above-mentioned official report also from this viewpoint.

[0054] Li addition, the method of adding elements, such as Au, Cu, Pd, and Rh, to Ag,

and improving endurance is indicated in JP,6-208732,A and USA6007889. However,

although corrosion resistance has improved by these approaches, it was still inadequate

for controlling aging of the structure ofAg alloy thin film.

[0055] In the above-mentioned Ag-rare-earth-elements alloy, since oxidation resistance is

raised fiirther, it is the desirable mode which contains in total at least one sort of elements

fiirther chosen from the group which consists ofAu, Cu, Pd, Mg, Ti, and Ta 0.5 to 5.0%.

Compared with pure Ag, oxidation resistance ofAg radical alloy thin film which added

rare earth elements to Ag improves as mentioned above, but when the above-mentioned

element is added to Ag-rare earth elements, there is a merit that oxidation resistance

improves further, controlling decline in the reflection factor by alloying. Generally, when

oxidation resistance was evaluated from the decrement of the reflection factor in the

about 780,650,405nm wavelength region which is the practical laser wavelength used for

optical information record, and these elements were added 0.5% or more in total,

oxidation resistance improved [ although the oxidation resistance of an optical

information record medium was estimated by the decrement of a reflection factor, ], but

when it exceeded 5%, compared with pure Ag, it became clear that oxidation resistance

falls. Licidentally, about the wavelength of laser, although it was 780nm by the

specification in front oftime cost (CD), it is expected by future specification (DVD) that

it is set to 650nm, and also blue laser (405nm) becomes a criterion by the next-generation

specification in 2002 and afterwards.

[0056] Although the operation by the above-mentioned element on an anti-oxidation

disposition is different a little with the class of element, controlling in the range of

Cu:0.5-5.0%, Au:0.5-5.0%, Pd:0.5-3.0%, Mg:0.5-3.0%, Ti:a5-3.0%, and Ta:0.5-3.0% is

recommended. Among these, an operation on an anti-oxidation disposition has the merit

that cost sticks at a low price, although Mg, Ti, and Ta are inferior compared with Cu,

Au, and Pd. Moreover, similarly, although an operation on an anti-oxidation disposition

is seen, noble-metals elements other than Au or Pd (Ru, Rh, Ir, etc.) also have high cost,

and it is not practical. In addition, these elements may be used independently, and even if

they use two or more sorts together, they are not cared about.

[0057] Although the reflecting layer for optical information record media of this

invention contains the above-mentioned component and is Remainder Ag, it is the range

which does not spoil an operation of this invention further, and may add other

components other than the above-mentioned component. For example, noble metals and

transition elements (except for what was mentioned above), such as Pt, may be positively

added for the purpose of property grant of the improvement in a degree ofhardness etc.

Moreover, the impurity beforehand contained in the gas constituents of02 and N2 grade

and the Ag-Cu radical alloy which is a dissolution raw material may be contained.



[0058] In this invention, it is recommended that Ag radical alloy which consists of the

above (a) or a component presentation of (b) is formed by the sputtering method. The

improvement element [ as opposed to a substrate etc. the case of the mode of element

[(a), for example, the above used for this invention ] in adhesion (Cu, Ti, Nd, W, Mo, Sn,

germanium), Reflection property and anti-oxidation disposition top element (Au, nickel,

Y, Nd)] a solid-solution limit [ as opposed to Ag at equilibrium ] - very - being small

(Au carrying out all rate dissolution in addition) — in the thin film formed by the

sputtering method It is because the above-mentioned alloy element exists in homogeneity

in Ag matrix, consequently sulfuration-proof nature and adhesion improve remarkably

compared with the case where Ag radical alloy thin film is formed by the other thin fihn

forming methods, since non-balancing dissolution is attained by gaseous-phase

quenching of the sputtering method proper.

[0059] Moreover, it is desirable to use Ag radical alloy (henceforth "ingot Ag radical

alloy target material") produced with the dissolution and casting as sputtering target

material in the case of sputtering. Systematically, since [ uniform and ] a sputtering yield

and an outgoing radiation include angle are uniform, this ingot Ag radical alloy target

material is because the optical disk of high performance is manufactured more, as a result

of stabilizing Ag radical alloy thin film (reflective metal layer) with a uniform component

presentation and being obtained. In addition, if the oxygen content ofthe above-

mentioned ingot Ag radical alloy target material is controlled to 100 ppm or less, since it

will become easy to hold a film formation rate uniformly and the amount of oxygen of

Ag radical alloy thin film film will also become low, it becomes possible to raise

remarkably the reflection factor ofthe Ag radical alloy thin film concerned, and corrosion

resistance (especially sulfiiration-proof nature).

[0060] In addition, it is recommended that the reflecting layer of this invention consists

of a monolayer. In the reflective metal layer for optical information record media, the

reflective metal layer which consists of a configuration of those other than monolayers,

such as a thing of the two-layer type with which the inorganic protective layer was

covered on this metallic reflective layer, and a thing of the two-layer type with which the

laminating of the different metal thin fihn on this metallic reflective layer was carried

out, is also proposed. Among these, when the former carries out the laminating ofthe

inorganic protective layer on a metallic reflective layer (Ag alloy thin film layer), and the

latter, on tiie other hand, carries out the laminating of two kinds of different metals or

alloys aiming at the endurance reservation under adjustment and heat and high humidity

of thermal conductivity, two or more demand characteristics which have the relation of a

trade-offwill be satisfied to coincidence. However, in the case ofwhich, an inorganic

protective layer or a different metal layer must be separately formed on a metallic

reflective layer, and a manufacturing cost (ingredient cost + membrane formation cost)

increases. On the other hand, the reflecting layer of this invention is constituted like the

above, and since it excels in many properties, such as adhesion, a reflection property, and

endurance (oxidation resistance), and it is necessary not to dare consider as a two-layer

type and a desired property can be demonstrated with monolayer structure, there is not

enough fear of a manufacturing-cost rise at itself, either. Of course, with the meaning

which may make it the above-mentioned two-layer type, and eliminates the mode
concemed by this invention ainfiing at improvement in the fiirther property, there is never

nothing.



[0061] Based on an example, this invention is explained in full detail below. However,

the following example does not restrict this invention and all the things done for

modification implementation in the range which does not deviate from before and the

after-mentioned meaning are included by the technical range of this invention.

[0062]

[Example] The following examples 1-10 are examined centering on the Ag-Cu system

alloy thin film of the above (a). In addition, in these examples, the reflection factor was

measured using the Shimadzu visible ultraviolet spectroscopy photometer (photometer

A).

[0063] Example 1 this example estimated the adhesion ofvarious Ag radical alloy thin

fibns by the patteming test.

[0064] first, Ag which consists of various component presentations shown in Table 1
-

duality a radical alloy target (various alloy elements are contained 2.0%) - using ~ DC
magnetron sputtering - a transparence polycarbonate resin substrate (substrate size :

1mm in diameter [ of50mm ], thickness) top - the various kinds Ag with a thickness of

lOOOA - duality - the sample in which the radical alloy thin fihn (reflective thin fihn

layer) was formed was produced.

[0065] Next, adhesion was evaluated by processing the above-mentioned whole sample

surface into a stripe configuration with a width of face of 10 micrometers by

photolithography and wet etching, and observing the existence of exfoHation of the stripe

jattem after processing with an optical microscope. The result is shown in Table 1

.

0066]

Table 1]

A«-2.0XSn mwj^L
Ag-2.0M3e

Ag-2.0M:u

Ag-2.0«Ni

Agr2.0!iAu muM
Aff-2.(»Y

Ag-2.0%Nd mti-L
WAg

AS-20HAI

Ag-2.0%Ga

Aff-2.0%ln

AK-2.0%Pd

AB-2.WPt

[0067] Ag containing each component of [ Cu, Sn, germanium, and Nd ] Table 1 ~

duaUty - with a radical alloy, it tums out that no exfoliation is accepted over the whole

substrate surface, but it excels in adhesion extremely.

[0068] Example 2 this example estimated the adhesion of various Ag radical alloy thin

films by the peeling test.

[0069] first, except for having changed the magnitude of the resin substrate to be used to

substrate size;12.7xl2.7mm about the sample (except for Cu) accepted that adhesion is

good among the samples of an example 1 - an example 1 - the same — carrying out —

various kinds Ag - duality ~ the sample in which the radical alloy thin film was formed

was produced. Next, the peeling test was carried out about the above-mentioned sample,



and adhesion was quantitatively evaluated by measuring the load at the time of

exfoliation (tensile strength). A metal jig is stuck, respectively and it fixes to a substrate [

of a sample ], and thin film side, and about both metal jigs, a tension tester performs a

tension test and, specifically, the load (tensile strength) at the time of a thin film and a

substrate exfoliating &om an interface is measured. In addition, by this example, although

adhesives were usually used for pasting immobilization of a metal jig, in order to avoid

that heat starts at the time of adhesion, room-temperature-setting type 2 acidity-or-

alkalinity epoxy resin was used as adhesives. moreover, Ag which contains other

elements for a comparison ~ duality ~ it examined'similarly about the radical alloy thin

fihn. These results are shown in Table 2.

[0070]

Ag-2.0%Sn 137.7

Ag-2.0%Ge 173.8

Ag-2.0%Nd 180-4

Ag-2.0%Cu 91.4

l*Ag 19.0

Ag-2.03tAI 76.7

AB-2.0%Mg 44.7

Aff-2.0%Ga 49.6

Ag-2,0Xln 25.1

[0071] Ag accepted to be adhesion fitness firom said example 1 among Table 2 ~ duality -

- as for each radical alloy, tensile strength indicates very high adhesion to be two or more

90 kgf/cm. On the other hand, with other Ag 2 Motoki alloys, tensile strength was low

and inferior to adhesion in each.

[0072] From tiiese results, it was checked that each alloy radical ofan Ag-Cu radical, an

Ag-Sn radical, an Ag-germanium radical, and an Ag-Nd radical is extremely excellent in

adhesion.

[0073] example 3 this example ~ Ag-Cu ~ duality ~ about the adhesion over the

substrate of a radical alloy thin film etc., various Cu additions were changed and were

investigated.

[0074] concrete - Ag-Cu - duality ~ a radical alloy target - using ~ an example 1 -- the

same - carrying out - Ag-Cu -- duality ~ after creating the sample in which the radical

alloy thin fihn was formed, the peeling test was carried out like the example 2 and

adhesion was evaluated quantitatively. These results are shown in drawing 4 .

[0075] Drawing 4 shows that the adhesion reinforcement (it is tensile strength in case it

exfoliates) to a substrate etc. tends to increase with the increment in Cu addition with an

Ag-Cu 2 Motoki alloy.

[0076] example 4 this example -- various kinds Ag -- duality -- the reflection factor of a

radical alloy thin film and the reflection factor variation before and behind a high-

humidity/temperature trial were investigated.

[0077] first, the various kinds Ag shown in Table 3 - duality ~ a radical alloy target (an

alloy element is contained 2.0%) ~ using -- the same approach as an example 1 - various

Ag -- duaUty - after producing the sample in which the radical alloy thin film (reflective

thin film layer) was formed, the reflection factor (spectral reflectance) in the range of

measurement wavelength:800-200nm was measured. To Table 3, the reflection factor



with a wavelength of800nm in various Ag radical alloy thin films and a reflection factor

with a wavelength of390nm are written together.

[0078]

Table 3]

g(%)

jUEKS: A=800]im A=390nrr

Aff-2.0%Sn 96.6 92.7

Ag-2.0SG€ 92.0 82.8

Aff-2,0XCu 98.6 77.9

Ag-2.0%Au 99.7 92.3

Ag-2.0%Y 98.8 84.2

Ag-iOXNd 97.5 85.9

98,3 88.3

Ag-2.0%AI 96.4 71.4

Ag-2.CftGa 94.9 97.6

Aff-2.0Hln 94.7 95.3

Ag-2.0%Pd 95.7 86-9

Ar-2.(WPt 92.8 81.3

[0079] Ag which contains Sn, germanium, Cu, Au, Y, and Nd 2.0% from Table 3,

respectively — duality — a radical alloy - each r- the wavelength of 800nm ~ 90% or

more and the wavelength of 390nm - 70% or more ofhigh reflection factor - being

shown - other Ag other than this - duality ~ it turned out that it has the outstanding

reflection factor comparable as a radical alloy, among these, Ag which added each

element of Sn, Cu, Au, Y, and Nd - duality ~ especially the radical alloy had the high

initial reflection factor (reflection factor of the thin fibn immediately after forming

membranes by sputtering).

[0080] Next, using the above-mentioned sample, the high-humidity/temperature trial (it

carries out at the temperature of 80 degrees C and 90% of humidity RH for 48 hours) was

performed as an environmental acceleration (load) trial, and the corrosion resistance

(oxidation resistance) of a reflective thin film layer was evaluated. The reflection factor

(spectral reflectance) of a reflective thin fihn layer was measured about each sample after

high-humidity/temperature test termination, and, specifically, corrosion resistance

(oxidation resistance) was evaluated by computing the difference (namely, decrement of

the reflection factor after test termination) ofthe reflection factor before and behind a

trial. The reflection factor variation with a wavelength of 800nm when giving various Ag
radical alloy thin films to a high-humidity/temperature trial and reflection factor variation

with a wavelength of390nm are shown in Table 4.

[0081]

[Table 4]



S!S«*:A=390nm

Ag-2.0%Sn -5.8 -15.0

Ag-2.0SG€ -16.1 -5.3

-0.4 -6.7

Ag-2.0%Au -0.7 -2.6

Ag-2.(WY +1.5 +5.0

Ag-2.0%Nd +2.1 +8.7

-1.0 -9.6

Ag-2,(WiAI -3.7 -15.7

Ag-2.0%Ga -16.1 -5.3

Ag-2.0Sln -11.2 -8.9

Ag-2.0\Pd -0.7 -2.4

Ag-2.0%Pt -0.9 -1.3

[0082] Especially Ag radical alloy containing each element of Cu, Au, Y, and Nd has

little decrement of a reflection factor among the samples with which the experiment was

presented, and it turns out that it excels in corrosion resistance (oxidation resistance)

extremely.

[0083] In addition, if the result of above-mentioned Table 3 and 4 is taken into

consideration and it will carry out from a viewpoint ofreservation of a high reflection

factor and high corrosion resistance (high oxidation resistance), it turns out especially

that use ofAg-Cu radical, Ag-Au radical, Ag-Y radical, and Ag-Nd set each alloy thin

film is desirable.

[0084] hi example 5 this example, the initial reflection factor when changing various

additions ofCu and the reflection factor variation before and behind a high-

humidity/temperature trial were investigated in the 2 Motoki alloy thin film ofAg-Cu.

[0085] hi the detail, the reflection factor (spectral reflectance) in the range of 800-200nm

measurement wavelength was measured about the above-mentioned alloy thin film,

changing the addition of an alloy element. The reflection factor was measured from the

reflective thin film layer side. The relation of the initial reflection factor in an alloy

addition and the wavelength of 700nm is shown in drawing 5 .

[0086] Consequently, in the Ag-Cu radical alloy, with addition of Cu, the initial

reflection factor increased gradually and became max near 1%, and when it began to fall

and, as for the reflection factor, Cu addition exceeded 3% after that, compared with pure

Ag, the reflection factor became low.

[0087] Next, about the above-mentioned sample, the same approach as an example 4

estimated the corrosion resistance (oxidation resistance) of a reflective thin film layer,

and the relation between corrosion resistance and an alloy element addition was

investigated. The relation between the wavelength of 700nm and the reflection factor of

390nm, and an alloy element addition is shown in drawing 6 about the Ag-Cu radical

alloy thin film before and behind a high-humidity/temperature trial.

[0088] Compared with pure Ag, a reflection factor decrement is small also about which

Ag radical alloy, and drawing 6 shows that corrosion resistance (oxidation resistance)

improves by alloying.

[0089]A reflection factor decrement with a wavelength of 700nm will become small

with addition ofCu in a detail, and the corrosion-resistant (oxidation resistance)

improvement effectiveness will be near saturated with an Ag-Cu radical alloy 3%.



Moreover, when the reflection factor decrement became large conversely when it added

further, the addition was less than 3% and oxidation resistance exceeded 5% to improving

compared with pure Ag although the reflection factor decrement with a wavelength of

390nm became small with Cu addition, compared with pure Ag, it turned out that

oxidation resistance falls.

[0090] Therefore, in order to make a high reflection factor and both oxidation-resistant

properties provide, it turns out that it is desirable to control by the Ag-Cu radical alloy in

the range of Cu:0.5-5%.

[0091] In example 6 this example, the initial reflection factor and corrosion resistance

(oxidation resistance) when changing various Cu contents and Au contents in an Ag-Cu-

Au radical alloy were investigated.

[0092] The sample in which Ag-1.0%Cu-x% Au of 3 yuan radical alloy thin film and Ag-

1.0%Au-x% Cu of 3 yuan radical alloy thin film (x is an addition) were formed was

spedfically produced by the same approach as an example 1, and the relation between

various alloy thin.fihns and an initial reflection factor was investigated by the same

approach as an example 4. The relation between the addition ofx and an initial reflection

factor with a wavelength of700nm is shown in drawing 7 .

[0093] drawing 7 - Ag-1.0%Cu-x% Au of 3 yuan radical alloy - Ag-Au - duality - the

improvement effectiveness in a reflection factor by Au addition was accepted like the

case of a radical alloy. When the reflection factor of the alloy concemed increased to the

detail gradually with addition of Au, the reflection factor became max near 1% and it

added further, although the reflection factor tended to decrease, even if it added Au to 5%

in general, 98% or more ofvery high reflection factor was secured. On the other hand,

although the reflection factor ofAg alloy was decreasing with addition of Cu with Ag-

1 .0%Au-x% Cu of 3 yuan radical alloy, even if it added Cu about 5%, 95% or more of

high reflection factor was secured.

[0094] Next, the corrosion resistance (oxidation resistance) of a reflecting layer thin fihn

was evaluated by the same approach as an example 4 about the above-mentioned sample.

The relation between the reflection factor variation in the wavelength of700mm before

and behind a high-humidity/temperature dial and the addition ofAu or Cu is shown in

drawing 8 .

[0095] Consequently, also in which 3 yuan radical alloy, the reflection factor decrement

was small compared with pure Ag and the 2 Motoki alloy of Ag-Cu/Ag-Au, and it tirnied

out that corrosion resistance (oxidation resistance) improves by alloying.

[0096] In example 7 this example, the initial reflection factor and corrosion resistance

when changing various Au contents in an Ag-Cu-Au radical alloy were investigated.

[0097] The sample in which Ag-0.8%Cu-x% Au of 3 yuan radical alloy thin film (x is an

addition) was formed was specifically produced by the same approach as an example 1,

and the relation between various alloy thin fihns and an initial reflection factor was

investigated by the same approach as an example 4. The relation between the addition of

x and an initial reflection factor with a wavelength of 800nm is shown in drawing 9 .

[0098] From drawing 9 , even if it is changing the addition ofAu in 0-1% of range with

the above-mentioned 3 yuan radical alloy, it has 95% or more of very high reflection

factor.

[0099] Next, about the above-mentioned sample, the sodium chloride water-solution

immersion test (electi-olyte: 5%NaCl water solution, temperature:room temperature) was



carried out, and the corrosion resistance of a reflecting layer thin film was evaluated. The

relation between the reflection factor variation in the wavelength ofSOOmm around

sodium chloride water-solution immersion 12 hours and Au addition is shown in drawing

10.

[0100] With pure Ag and an Ag-Cu alloy (Au content is the alloy of 0), to a thing with a

large reflection factor decrement, a reflection factor decrement is very small and drawing

10 shows excelling in corrosion resistance extremely with the Ag-Cu-Au radical alloy

which added Au. When Au was added 0.2% or more, most reflection factor decrements

were not looked at by the detail.

[0101] In example 8 this example, the adhesion over the initial reflection factor of the 4

yuan radical alloy thin film whdch added the fourth component into the Ag-0.8%Cu-

1.0%Au radical alloy, corrosion resistance (oxidation resistance), a substrate, etc, was

investigated.

[0102] By the same approach as an example 1, the sample in which the various Ag
radical alloy thin film (what each element ofNd, Sn, and germanium was changed in 0 -

5% of range, and was added as the fourth component) of 4 yuan shown in drawing 1

1

was formed was produced, and, specifically, the relation between various alloy thin films

and an initial reflection factor was investigated. The relation between the addition of the

fourth component and an initial reflection factor with a wavelength of 700nm is shown in

drawing 1

1

.

[0103] Although the inclination for a reflection factor to fall gradually by addition of the

fourth component also in which alloy fi-om drawing 1

1

was seen, even if it was the case

where the fourth component concemed was added 5%, 85% or more of high reflection

factor was maintainable. Therefore, it tums out as the fourth component that addition of

the above-mentioned element is usefiil. In addition, when the fourth component was Sn,

the reflection factor fall was the smallest and, subsequently was the sequence ofNd and

germanium.

[0104] Next, the corrosion resistance (oxidation resistance) of a reflecting layer thin film

was evaluated by the same approach as an example 4 about the above-mentioned sample.

The relation between the reflection factor variation in the wavelength of700mm before

and behind a high-humidity/temperature trial and the addition of the fourth component is

shown in drawing 12 .

[0105] With the alloy which added the fourth element ofthe above in the desirable range

of this invention, the reflection factor decrement did not change, or was very small, and

drawing 12 showed having good oxidation resistance.

[0106] Example 9 this example estimated the adhesion ofAg radical alloy thin film of 4

yuan by the patterning test.

[0107] After producing the sample which specifically formed the various Ag radical alloy

thin film of 4 yuan shown in Table 5 by the same approach as an example 1, the adhesion

test by the patterning test was carried out by the same approach as an example 1. To

Table 5, the exfoUation situation of a stripe pattem over the above-mentioned Ag radical

alloy thin film of4 yuan is written together.

[0108]

[Table 5]



Ag-0.8SCu-1.09tAu-2.OSNd

Ag-0.8%Cu- 1 .01SAu-2.0SSn

Ag0.8%Cu- 1 .0%Au-2.0\Ge

Ag-0.8%Cii- 1 .0XAu-2.W«Ni

Ag-0.8«Cu- 1.0SAu-2.0%Y

Ag-0.8»Cu- 1 .0%Ao-2.09kAI

Ag-0-8%Cu- 1 .0%Air-2.0«Ga

Ag-0.8%Cu- 1 .0SAu-2,WlIn

Ag-0.a%Cu-1 .0%Au-2.0SPd

Ab-0.8)ICu- 1 .0%Au-2.0%Pt

[0109] A table shows no exfoliation being accepted over the whole substrate surface, but

excelling in adhesion extremely in Ag radical alloy thin fihn which added each element

of Sn, germanium, and Nd.
,

[01 10] Example 10 this example estimated the adhesion ofAg radical alloy thin film of4

yuan by the peeling test.

[01 1 1] The peeling test was carried out by the same approach as an example 2, and,

specifically, the same approach as an example 1 estimated adhesion quantitatively, after

producing the sample in which the 4 yuan radical alloy thin film (X is each element of

Sn, germanium, and Nd) ofvarious Ag-0.8%Cu-1.0%Au-X shown in drawing 13 was

formed. The result is shown in drawing 13 .

[0112] Drawing 13 showed that the adhesion reinforcement (tensile strength at the time

of exfoliating) ofAg radical alloy increased with addition of the fourth element, and

adhesion improved compared with the Ag-Cu-Au radical alloy of 3 yuan, and pure Ag.

[0113] The following examples 11-15 are examined centering on Ag-rare-earth-elements

alloy thin fihn of the above (b). hi addition, in these examples, the reflection factor was

measured using the Model810 reconstruction machine made from Neoark (photometer

^01 14] hi example 1 1 this example, change ofthe diameter of crystal grain before and

behind an environmental test was observed using the transmission electron microscope

(TEM).
, ^ . ..

[0115] The sample in which various with a thickness of 1500A thin fihn (reflective thin

fihn layer), i.e., pure Ag, pure Au, and Ag-0.9%Cu-1.0%Au, Ag-0.5%Nd, and Ag-

0.5%Nd-0.9%Cu-1.0% Au of each alloy thin fihn was formed on the transparence

polycarbonate resin substrate (substrate size : 1mm in the diameter of 50mm, thickness)

was used, using DC magnetron sputtering as an observation sample, hi addition, the

conditions of an environmental test were made into temperature [ of 80 degrees C ], 90%

[ of humidity ], and holding-time 48 hours. These results are shown in drawing 14 -23,

respectively. Among these, the photograph in which the particle size before a high-

humidity/temperature trial [ in / in drawing 14 / pure Ag ] is shown. The photograph in

which the particle size after a high-humidity/temperature trial [ in / in drawing 15 / pure

Ag ] is shown, the photograph in which the particle size before a high-

humidity/temperature trial [ in / in drawing 16 / pure Au ] is shown, The photograph in

which the particle size after a high-humidity/temperature trial [ in / in drawing 17 / pure

Au ] is shown, the photograph in which the particle size before a high-

humidity/temperature trial [ in / in drawing 18 / Ag-0.9%Cu-1.0% Au ] is shown, The



photograph in which the particle size after a high-humidity/temperature trial [ in / in

drawing 19 / Ag-0.9%Cu-1.0% Au ] is shown, The photograph in which the particle size

before a high-humidity/temperature trial [ in / in drawing 20 / Ag-0.5% Nd ] is shown.

The photograph in which the particle size after a high-humidity/temperature trial [ in / in

drawing 21 / Ag-0.5% Nd ] is shown, The photograph and drawing 23 which show the

particle size before a high-humidity/temperature trial [ in / in drawing 22 / Ag-0.5%Nd-

0.9%Cu-1.0% Au ] are a photograph in which the particle size after the high-

humidity/temperature trial in Ag-0.5%Nd-0.9%Cu-1.0% Au is shown.

[0116] Drawing shows that the diameter of crystal grain is growing greatly to about about

5 times to that ( drawing 16 and 17) as which change of the diameter of crystal grain is

hardly regarded before and after an environmental test with a pure Ag thin film ( drawing

14 and 15) and an Ag-0.9%Cu-l .0%Au thin film ( drawing 18 and 19) with a pure Au

thin film. On the other hand, in the Ag-0.5%Nd thin fihn ( drawing 20 and 21) which

added rare earth elements to Ag, and an Ag-0.5%Nd-0.9%Cu-1.0%Au thin fihn (

drawing 22 and 23), it turns out that there is ahnost no change ofthe diameter of crystal

grain before and behind a trial, and grain growth ofAg radical alloy thin fihn is

remarkably controlled by addition of rare earth elements.

[01 17] In example 12 this example, it investigated about environmental-test time amount

and the correlation ofthe diameter of crystal grain.

[01 18] The various samples shown in drawing 24 like an example 1 1 were produced, and

the diameter of crystal grain was computed with the TEM image. The result is shown in

drawing 24 .

[01 19] Even if the holding time increased, with Ag alloy which added elements other

than rare earth elements to there being ahnost no change of the diameter of crystal grain,

the diameter of crystal grain increased remarkably each ofAg-1% Nd which added rare

earth elements among various Ag alloys, and Ag-1%Y as the holding time increased.

Also in pure Ag, although the diameter of crystal grain increases witii the increment in

the holding time, when Au, Cu, In, Zn, and Sn are especially added to Ag, compared with

pure Ag, the diameter of crystal grain is increasing remarkably. However, when Nd is

added in these elements (for example, Ag-l%Nd-l%Cu-l%Au alloy), since most change

of the diameter of crystal grain is not seen, it turns out that the particle-size increase

depressor effect by rare earth elements is very large.

[0120] example 13 this example - various kinds Ag -- duality ~ it investigated about the

correlation of the element addition in a radical alloy thin fihn, and the diameter of crystal

grain before and behind an environmental test.

[0121] The various samples shown in drawing 25 like an (example 11 were produced, and

the diameter of crystal grain was computed with the TEM image. The result is shown in

drawing 25 .

[0122] From drawing, as for rare earth elements (Nd, Y), the diameter increase

depressant action of crystal grain is notably seen compared with other elements.

Although each of such operations is demonstrated by 0.1% of addition, even if it adds

them more than it, it turns out that the operation concerned is saturated.

[0123] example 14 this example ~ various kinds Ag - duality ~ the correlation of the

element addition and initial reflection factor in a radical alloy thin film was investigated.

[0124] the same approach as an example 11- various Ag - duality ~ after producing the

sample in which the radical alloy thin film (reflective thin fihn layer) was formed, the



reflection factor (spectral reflectance) in the range of650nm measurement wavelength

was measured. The result is shown in drawing 26 .

[0125] Even if it added Au and Cu, from drawing, the reflection factor fell in proportion

to the addition by other elements to most decline in a reflection factor not being seen. In

addition, although it is made into criteria for an initial reflection factor to be comparable

as pure Au (85.8% of initial reflection factors) currently used for the present condition,

DVD, etc., if it carries out from this viewpoint, it will be recommended that the addition

of rare earth elements controls each addition of 3.0% or less, and Ti, Mg and Ta to 2.0%

or less.

[0126] Example 15 this example estimated the corrosion resistance in the Ag-Nd radical

alloy thin film of various presentations. Corrosion resistance (oxidation resistance)

investigated and evaluated the amount of falls of the reflection factor before and behind a

high-humidity/temperature trial (the temperature of 80 degrees C, 90% of humidity,

holding-time 48 hours). The reflection factor (wavelength of 650nm) of a reflective thin

fihn layer was measured about each sample after high-humidity/temperature test

termination, and, specifically, corrosion resistance (oxidation resistance) was evaluated

by computing the difference (namely, decrement of the reflection factor after test

termination) of the reflection factor before and behind a trial. These results are shown in

Table 6. While writing together the corrosion resistance ofpure Au and pure Ag by

reference, the corrosion resistance in the Ag-Y alloy thin film which added Y instead of

Nd was also written together.

[0127]

(%) (%)

85.8 85.1 •-0.7

MAr 90.5 83.5 -7.0

Afi-1%Nd 89.0 87.1 -1.9

Aff-1%Y 8S.5 87.4 -2.1

Aff-1%Nd-1%Au 88.8 87.7 -1.1

AR-l%Nd-1%Cu 88.6 87.4 -1,2

AR-1%Nd-1%Pd 86.7 85.5 -1.2

AK-l%Nd-1%Mg 86.2 84.4 -1.8

Aff-1%Nd-1%Ti 86.4 84.8 -1.6

Aff-1%Nd-1%Ta 86.1 84.5 -1.6

[0128] With the alloy which in the case of pure Ag the amount of reflection factor falls

fell greatly with -7.0%, and was inferior to corrosion resistance, but added Nd and Y to

Ag, the amount of reflection factor falls is [ about ]. -Becoming 2.0%, corrosion

resistance improves. Furthermore, with the alloy which added Ti, Mg, and Ta to Ag-Nd,

corrosion resistance improves further and it turns out that corrosion resistance is

improved fiulher fiulher in the alloy which added Au, Cu, and Pd.

[0129]

[Effect ofthe Invention] since it is constituted as mentioned above and increase of the

diameter of crystal grain which is excellent in the adhesion over other thin films which

constitute disk substrates (polycarbonate subsfrate etc.) and a disk not to mention having

a high reflection factor, or originates in diffusion ofAg is controlled, the reflecting layer

of this invention for optical information record media was able to boil markedly the

engine performance and the dependability of an optical information record medium (each

optical disk of a read-in mold, a postscript mold, and a rewriting mold), and was able to



raise them. Moreover, the sputtering target of this invention also does so the merit that

the reflective thin film layer excellent also in many properties, such as adhesion besides

the merit that the component presentation of the reflective thin film layer which is

suitably used when forming the above-mentioned reflecting layer for optical information

record media by sputtering, and is formed becomes easy to be stabilized, structural

stability, a reflection property, and corrosion resistance (especially oxidation resistance),

is obtained efficiently. Especially the optical information record medium of this invention

is useful to the optical information record medium except a magneto-optic-recording

medium.

[Translation done.]
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±f^ffl(iCu, Au. ? dKit<X'^^i>(0<r). nxh 30

*<$<o< i:v^5^'^y h3b^S5„ Sfc Au^PdW
n<on^m7tm (ru. rh, i r^) tisiiicjiiEib

[0 0 5 7] *igRS<o^ifaiieii!i{*ffiSftnt±. ±IB

mrj:brj:\^>mx\ ±Emmm(Dmmi5aLx

trnm^rnvmrn (mLrci>(om<) mm 40

mmnx'^^ a g - c uS^i^tc^fe^^nTi^s^
m.m''ttnxi^xmhii\.\
[0 0 5 8] *fglT'fi> ±!3 (a) f /cfi (b) OfiE

tx^jm wmtm (a) mm^^. mm^^n
rSffittt[p]±7C^ (Cu. Ti. Nd. W. Mo. S

n, Ge) . Kmmxmm.{m\^iLjm (au. n
i. Y. Nd) ] ti, ^mvmx'\tkgKmmmm 50

2002-15464
12

f>m^X'ht\^^ (i^. Aufi^^srg-rs) ;^/^y

^

u

ymKi.y)Yei^t^mmx'\i. T.^^'y^")

'mM<!^%m:^\z^-ox%wmmmmLrs.^^.

Yc^. ±fH^^7E^AU g V h U 7 ^'X^Ki^-t^ft

[00 5 9] tfc> XA'y^^)yif0mai. X/^y^
'J yf9-fv VVit LT. ^g? • ^iiiiT'f^StfcA

gS^^ (t^T, MAgS^^iSf-y>>h«j
3) «r<s!ffl-r5i:t*^»*U>. A>*^5Sg!Aga^
^-fvymtm.mz.'s^-'Xh'o. tk.

mm im^mm) m^txmn^B^. cfcoinit

A gS^^^-y-y 1 0 0 p pmW

A gS^^»iii<DKiiife<s< mk gi^

[0 0 6 0] mmmmmmt'^^ji^ctt/^

x'&^o tc6i)\ if^tm^-^izisi^xh. ^ssif

h) mm^o ctuziau *mmmii±Eo
m<m^tnx^*). ^nmx-n^. Km
tt. mm (mmitm ^(Dmmcm^^. mx
zB^-c:rttmmm<. mmmxmmmm

ia < , mmx'ii^mmmmm^x-irnhx

[006 1] uTmmcm-^^'xmmmmt^o
tctiu T^mmu^^mmmt^^<ox'{irji <

,

m • mim^^mmLrji\.^mmx'ms.mmt^ctii

[006 2]

immm} jmnmrn 1 - 1 oa, ±ts (a) ©a g-
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Sit A) mmixmm'mLko
[0 0 6 3] mm&\i

[0 0 6 4] ST\ muc7jitm^(Dmmi^f)'^-fi^

mm> )f$ 1 mm) IKW--^ 10 0 0 A^^aA g~7t

[0 0 6 5] i^fc, ±Em±m. ythvv^yy

[00 6 6]

mn
A«-2.0%Sn

A6r2.0%Ge

Afir2,0\Cu

Ag-2.05iNi

Ag-2.0%Au

Ag-2.(»Y

Ar-2.0%Nd

*$Ag

Ag-2.0HA1

Ag-2.0XGa

Aff-2.0X!n

Ag-2.0%Pd

Ag-2.0%Pt

[0067] glO^^Cu, Sn, Ge. NdO^^

[0 0 6 8] mmmz

[0 0 6 9] f-r, mm 1 (om<oom-smm
X'$>^tmiibWcm (cu^i^o tot>T, m
tmmmm±^t^. s^u-^x: 12. 7x1
2 . 7 mmicmtt^rz c tvAmmmm 1 tm^ l
xmh g-m^Mmm^LmmmLrco
mc. ±m.mco\^^x\^-vyifTXhmmL. m
mmmm \mm m^t^ c 11 j; dmm^
mmmmLrzo mmtcit. mmmmtmmm
K^^^mmihmmmfxm^u m^mm^mic-D

(8) #^12 0 0 2- 1 5 4 6 4

14

t^Ag-m^mmic-Di^^xmrnicmirco c

[0 0 7 0]

C^2]

Ar2.0%Sn 137.7

Ag-2.0KG« 173.8

Ag-2mNd 180.4

Ag-2.0%Cu 91.4

<«Ag 19.0

Ag-2.0»AI 76.7

Ag-2.0XMg 44.7

Ag-2.0?iGa 49.6

Ag-2.0%ln 25.1

[0 0 7 1] m<oommmmmi^'!)m^mii
f^i6 ^nrc A grjcS^^ii^ v^-rnt?i3S^@*^9o

20 [0 0 7 2] i:n5)0*gmj;'3> Ag-CuS. Ag-
SnS, Ag-GeS> A g - N dSfD^^^Stt^S

[0 0 7 3] mmms
^mmxit. A g - c u-m^mmmmmcn
t^mmco\,^x. c Mammmit^^xm^

10 0 7 Ai mmzii. Ag-cuZ7ts^^^-y
•V b ^ifi0y 1 1micLT A g - C u -7cS^

btco cn?.©*s*%04{cs-ro

[0 0 7 5] ^4 Ag-CuZTcS^m C

[0 0 7 6] IISgfi^j4

[0 0 7 7] $-f. aSt^t^aAgllTcS^^^'-
40 y-yb (^7C^^2. 0%^*) ^fflt\ HfflSiJIJlfc

[Bl1i<D;^Stcj;!3a^(DAgr^S^^iS|i (SM^Ii

1) mi^LmmmLm. m^m-. soo~
200nmOlBffltcfctt5SI^$ ^MZ
Ltco msiz. mkgm^^nmcmz. ssso
0 n mCDKSif^Rtf&g 3 9 0 n m(DSS^$%«fffit

[007 8]

[S3]
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on fC-^R Bt . A —J3unrr

92.7

Ag-2.0SG€ 92.0 82.8

Ag-2-OHCu 98.6 77.9

Ag-2.0%Au 99.7 92,3

98.8 84,2

Ag-2.0XNd 97.5 85.9

«Ag 98.3 B8.3

Ag-Z.0%A1 96.4 71.4

Ag-2.0%Ga 94.9 97.6

Ag-2.0Sln 94.7 95.3

Ag-2.0%Pd 95.7 86.9

Agr2.(WPt 92.8 81.3

[007 9] a3J;!3. Sn, Ge. Cu. Au. YR
t;Nd^M2. o%#wr5Agi:76S^^{ii/^-rn

t)iSS8 0 0nm-e9 0%t(±v }SS3 9 0nmt?7 0

COo^Sn, Cu, Au. Y. NdC^jc^^^inL

[0 0 8 0] ^^tclfBM^^fflvv l^Dl (fti^) U
f^tbxMummum (M&Bo'c. ss9o%RHfi:

(owps.) mm^cticxm-k^ mmitm ^

Kft t /c i: t &g 8 0 0 n m<ommmitmRx}'i&

g3 9 0 n m<DK^^^itM^^yto
[008 1]

[S4]

fll^^fi:A=800nni fflSaefi: A=390nnr

A«-2.0%Sn -5.8 -15.0

Ag-2.0%G« -16.1 -5.3

Ag-2.0SCu -0.4 -6,7

Ag-2.0XAu -0.7 -2.5

Aff-2,01bY +1.5 +5.0

Ag-2.0%Nd +2.1 +8.7

^Afi -1.0 -9.8

Ag-2.0NAI -3.7 -15.7

Ag-2.0%Ga -16.1 -5.3

Ag-2.0HIn -n.2 -8.9

Ag-2mPd -0.7 -2.4

Ag-2.0%Pt -0.9 -1.3

[0 0 8 2] mmc^xrcumo*>. mccu, a

u. Y, Nd©§7C^^#Wt§AgS^(i5l**<0

[0 0 8 3] i^. mmmf^A<r)^^^^mm^

(9) !|tga2 0 0 2- 1 5 4 6 4

16

Ui^tS^htiWi. Ag-CuS. Ag-AuS>
Ag-YS. kg-nAm^-^^nmmmtLy,^

[0 0 8 4] mmms
**fiS0ijT'{i, A g - c u (o-TtM^^^nmc^^'x.

[0 0 8 5] mmcii. ±fe^^)ii{coi/>T> ^^7t
m<Omm^mti^-0-D. ISiSS 800~200n

[0 0 8 6] ^-O^g^. Ag-CuS^^fCfcV^Tti.

ipi*^3%^ffl^5t, jfiAgtcif^. mmim<it

[0 0 8 7] i^{i:±iaisi^»coi^T> mmM4 tmrno

IftSSSS^But® A g - C uS^^»lCOV>T, iSl 7

0 0 nmSt?3 9 0 nm©Silf^i:^^7n*^j6Plfc<?)

[0 0 8 8] m^*). V^fn<DAgS^^COV^Tt

[0 0 8 9] P^fflfCttA g-C uS^^T'fi. ?Sfi7 0

0 n mcDKI*^M'>m{± C u O^tat o T/J^^ < ^:

30 LI^Oo ttc. jS53 9 0nm(OS:i>fW>ttt. Cu

miimc^t < % 0 . mamif^ 3 % j-xrtT-^ntf a g

MA g icit^. wmimmTtz c tmt-^oko
[0 0 9 0] i^oT. m^^Kmmmt'&.<om'&-^

Ag-CuS^^T'ttCu : 0. 5

*^fiS0ijr'{i. Ag-cu-Aus^^*© c

u

t^m
40 &i;Au#Wl*a'<?Mk?-&/c:i:tfCfctt5. «]«BJS

[0 0 9 2] mwmai. ^mm 1 mm<oy5mc^
Ag-l. 0%Cu-x%Au(DZ7tS^^SIi&

tfAg-l. 0%Au-x%Cu©=7cS^Sl (x

{i^M) ^fl^figtfcMl^^ffSt, WJ4i:lRl1t<D

fco miK. X 0^inli:iSg 7 O O n mOiamK^^

[00 9 3] 07J;»), Ag-l. 0%Cu-x%Au
50 OHTcS^^T'li. Ag-Aur7cS^^©ii^i:|i|



(10)
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tat. Aumtaicm^Mm'^^mMmm^icmu

uTfe 9 8 %u±(Dmi!br^i^mmmui^nr\,^
tco ~15. Ag-l. 0%Au-x%Cu(OH7r;S^^
T'ti. c u<D)iip{c#v>A g-^^(DKMmm'pmm^

[0 0 9 4] ±mumc'D\^^x. m^mAtmm lo

[0 0 9 5] OigS, V^-rn©=7C»^&fz:feV^T

MAgSt/Ag-Cu/Ag-AufDIlTuS^^fi:
it^KmM'pmm^-^<. -^^ibtcjcOBttt (BK

[0 0 9 6] m&mi
^MMmx'ii. Ag-cu-Aua^^ftJ«DAu#wa 20

[0 0 9 7] RftWfcfi. mmm 1 mm<oi5mK^
K). Ag-O. 8%Cu-x%AuOH7C;S-&^iil

'^/co x©^iPai:?Sl8 0 0nm<D?!I^SIif

[0 0 9 8] 09^:13, ±EH7cS^^T'{i, Au<D^

iiD»* 0~ 1 %<Dli5ffl-p^f(:* HirTTfe 9 5 %t:A±m 30

[0 0 9 9] ±iaiSi^cov>T, mitt h

u

mmmmuMi (.mn : 5 %n a c 1 mm. m.
IS) mmi. mnmmmmmmLrzo m\
0 ififb:^ h u ^Lymmmm 1 2 B^p^suftoigtS s

0 Omm{Cfctt5Si*^^ftfii:, A u^iPltOM^

[0 10 0] 01 0<t«D> ^AgRtfAg-Cu^^
(Au#Wl*^0©^^) T'ttSlif$M'>l*^;*:tV^O

tCjitU Au^SiPLfcAg-Cu-AuS^WiS 40

c t mti^^o mmiai. a u ^ o . 2 %j;t±^ip-r

5

[0 10 1] ^fiSfl»J8

*^SS0>jT'{i, Ag-O. 8%Cu-l. 0%AuS-a-

[0 10 2] mmai. mmmi tmmmmcj;:
t), 01 noT>-r^fflAgEg7cS-&^)iM (megfiE^t so

!|fP?S2 0 0 2-l 5 4 6 4

18

tTv Nd. Sn. G e(0§7c;*^0~5%OlEHTt

^mmwmmmtmmm^rco 01 nc. ^
iafi!c^>©^i!lPli:iSg7 0 0 nm(omRMmtm%

[0 1 0 3] 01 1 ckO, V^fncD^^tfcl^Tt. ^

X. m^^t Lx±.m,m(Dmmimx$>^ cttf^

'h^ < , '^V^T% N d . G e (Dlij^T'feo fco

[0 10 4] ±fBM*^tot/>T. ll«4i:lRl1i

073)4»i:J;t)SI<flji^<DB^1t (B^fttt) ^fPliiliU

fc. Ell 2{::, HaaijiiSgliimoi617 0 0mmK:«

to

[oio5]0i2j;»3, lEmjiM^mmom
Lii^rnxmisabTzt^xii. Kmmpmmit

otCo

[0 10 6] nmm9

[0 10 7] mmKimmm i tisii^o^^ffitiD.

sum mm\tmm(Dmic^*). 1%^-=.^^

rX h t ct 5E-«14M^^^j6S Lfco S 5 ±12A g

[0 10 8]

[85]

Ag-0.8XCu-1 .0XAu-2.0KNd

Ag-0.8»Cu- 1 .0%Au-ZOXSn

Ai5D^%Cu- 1 .0%Au-2.WGe

Ag^.8SCo- 1 .0%Au-2.(WNi

Ag-0.8%Cu- 1 .0%Au-2mY

Ag-O.BXCu- 1 .0\Au-2.0VAI

Ag-0.8%Cu- 1 .0%Au-2.(WGa

Afir0.8XCu- 1 .0%Au-2.0Mn

Ag-0.8%Cu- 1 .0%Au-2.0KPd

AB-0.8%Cu-1.0XAu-2.0%Pt

[0 10 9]8<k»). Sn. Ge. N d Ol^TC^^^ilP

[0 110] UMlJl 0
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[0 111] mmaimmitmm(omic^*).
01 3K^-r§fflAg-0. 8%Cu-l. 0%Au-
X(0m7tm^^nm (Xli. Sn. Ce, NcIO^tE

mmbtco ^©i^m^s 1 3 (c^to

Co 1 1 2] misiio. ^mTmoymmnff^^^kgm

g - c u - A u htcs^^&o'mA g icit^. mm^
\^±t^!itmt'orco 10

Co 1 1 3] &.Tmmmi i~i sa, ±ih (b) o
A s-^±m7m'^mm^f¥'bizmLki>(Dr'h
5„ i^a, cnSOHM^Jm NeoarkSMode
1 8 1 oasGm GtfithB) ^mbx^mmML

Co 1 1 4] ^m^ii 1

mmmm (tem) ^fflv^rmffLfco

Co 1 1 5] mmunttrii. . DC^^^-huyx

: ess 0 mm. !mt 1 mm) ±(C|?^? 1

5ook(omm (mmm) .m*>.mg.m
Au. Ag-O. 9%Cu-l. 0%Au. Ag-O.
5%Nd, Ag-O. 5%Nd-0. 9%Cu-l. 0

umo^mtsMs o°c. sa9 0%. umm4 sit

!i<oo*>. mi 4 (iMA

g

icm^Mi&nuwmom

(Dm^^^stw-M. mi Qimkuizisif^-^u^mu so

msmm^st^M. m i ? imA u tfcitsinfiiii

jgw«^f^<DiaS^/T>-r¥K, 018 {i Ag-O. 9%C
u - 1 . 0 % A u{cm^MMMmumumm^^t

01 9{4Ag-0. 9%Cu-l. 0%AuKi3
lt5i«ifiiliSM!^ft©eS^/TN-r¥X. 0 2 0 fi A g

-

0 . 5 % N d icmf^-»^MMW^i(on%^mtw-
02HiAg-O. 5%Ndlcm^-MU^UUm

'i^(Dmm^7nt^M. mzZiihg-O. 5%Nd-
0. 9%Cu-l. 0%Aul,cmf^MUMUUMf!<D
SS^^-ri^K. 02 3ttAg-O. 5%Nd-0. 9 40

%Cu-l. 0%Au tfcttSiSSiSSIiSI'^WSS^

Co 1 1 6] 0j;»3, mAummr-immummmm
mmmiimEM.^m\.^ mi emi d
*fL. MAg^li (01 A-kXSl 5) St/Ag-O. 9

%Cu-l. 0%AuSli (01 8&D*1 9) TH±, 1^5

5^geaS T'iK^BmS*^:^* < figg UTV^S il A^^A^

5o cnicMU Ag{C#±?i7C^^?iAnLfcAg-
0. 5%NdiSJi (02OS:t>'2 1) St>*Ag-0. 5

%Nd-0. 9%Cu-l. 0%Auii^ (02 2SQ* 50

i|?g32002-l 5 4 6 4

20

2 3) X'\t. m.mmm^BikmmtmErs.i.
f^±m7mmmn j; o a gm-^mmmmm u

Co 1 1 TlHSSMl 2

Co 1 1 8] Hffi^iJi 1 i:|BH$tLT02 4{c5^-rffl'«f

^(O^^^m 2 4

Co 1 1 9] S>!?©Ag^^O'5-5x #±li7c^%i^i)0

L/cAg-l%NdRtfAg-l%Y«, V^-ftxtffilf

i^i^^A^tiip-rscon. i^ssSA^f b < tiin t fco

MA g{ct5i^T?>. ummm)!am\'\ ^mmt
JQADti-A^ IflC. AgtCAu, Cu, In. In, S

<liJniLTV>5o fiL, cn?>©7CJg{<:Nd*^iPt5

i: ({?lJA{fAg-l%Nd-l%Cu-l%Au^

Co 1 2 0] ^Jgfiajl 3

^mmx'ii. mh gz.m^mmKm^7imm

Co 1 2 1] ^mmi 1 mm^Lxmz sicifstm^

Co 1 2 2] 0cko. miimicit^. ^±m7Lm (n

d. Y) im^um%m±m\immmc^^n^o c

mmmii. ^^tiiiyo. i%<D?sta{cj:o^jf^n

CO 1 2 3] ||i5iS0lJl 4

:^mmmxii. mAg-7m^mmicm^7tm^

Co 1 2 4] mmmi 1 tm(otmMm^<oAg

CO 1 2 5] m^*)s AuRa'Cu^j^inLTt. Sftt

mt.m DVD*if{cffiffl^nTv>5«Au (^obu

sif$8 5. 8%) mm&.xtibi^t-b^m^ttn^

0%WTs Ti. Mg. T aO^mamiiZ. 0%WF

Co 1 2 6] ^mmi 5



(12)

21

$ (i^fi6 5onm) %ijsu UMimRmm

IfPj^ZO 0 2- 1 5 4 6 4

22

Co 1 2 7]

[g6]

(%) (%)
85.8 85.1 -0.7

90.5 83.5 -7.0

Ag-1%Nd 89.0 87.1 -1.9

Ar-1%Y 89.5 87.4 -2.1

Aff-1%Nd-1%Au 88.8 87.7 -1.1

Ag-l%Nd-1%Cu 88.6 87.4 -1.2

AH-l9tNd-1%Pd 86.7 85.5 -1.2

Ae-1%Nd-l%MK 86.2 84.4 -1.8

AK-1%Nd-1%Ti 86.4 84.8 -1.6

Ag-1%Nd-1%Ta 86.1 84.5 -1.6

[0 12 8] MAgo^^, m^i&Tmii-i. 0%

trji*). mnm?k&fEnxi^^. Mt. Ag-wd
tC, Ti. Mg, Ta«Ot/c^^m Btttfi-
Sj&^-itlXiS*). Au. Cu. Pd^^iPtfc^^T*
Its mic-mmmmwtEnx\^^?,iii:mti->^o
[0 12 9]

(omitm^f^nxi^^(ox\ ^RMm^^t^ctm

iST^x^m^tmmmicMt^mmmnx

ffi, ffisit. 5i!fm itit (Iftciiii

[0ffi<Dij**S«BJ!]

[0 1 ] 0 1 ®Biat#ffl)tT'('7.^'OS*!^ja^rx

tmrnxh^.
[02] 02 a; jitBa3tx^'x^'©s*iijg^^>ta

[03] 03(4, »g5xS5txi'Xi70S*<i3i%^-r
1iS0T-fe5o

[04] 04(4, ^fifi0lj3<DAgS^^SIif}fllS(CO

[05] 05(4, IISii0lj5©AgS^^5l^iiMl{CO

20 [0 6 ] 0 6 (4, -mm 5 O A g S^^SIJ^iililto

30

40

[07] 07(4, 6 (D A g HTcl^^^Kl^lflil

50

(coi>T, ^EA%muwmm.mmm7r<^

[0 8 ] 0 8 (4, ^ffiiJIJ 6 <D A g H^S^^SI^Iilil

•r^77T'a65o

[09] 09{4, IIS(S0lj7©Ag-Cu-Au^^SI*
SUKCOV^T, AuO^Jbnail^SOflBSIf^OH^^/T^

r^*77T'S5o
[010] 01 0(4, ||ffifiaj7<DAg-Cu-Au^^

^%^-ry77T'fe5o
[01 1] 01 1(4, HJSilSOAgHTcS^^Sftfi?

[01 2] 01 2(4, mm%<r>kg^7tm-hmm

^TTst^^yx'h^o
[013] 0 1 3 (4, Hffi^iJ 1 OOA g mit^^^WM

/Tn-T^v7 T'^^o
[01 4] 01 4(4, mkg\cm^muw§mBm<o
nm^^t^MX'h^o
[01 5] 01 5(4, m gicm^^u^mjmco

[016] 01 6(4, ^AuiOsif^mW^UUMHO
mm^^^twMx&^o
[0 1 7] 0 1 7 (4, ^A u izmmuMUUW^o
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[01 8] lai 8{i. Ag-0. 9%Cu-l. 0%A

[019]iai9a. Ag-O. 9%Cu-l. 0%A

[02o]02oti, Ag-o. 5%Ndtcfctj-;s;ifi

[02 1102 1 a, Ag-o. 5%NdCtet^5if?a

[022] 022«> Ag-o. 5%Nd-0. 9%C
u - 1 . 0 % A u Kfett«filfilSlMglMOffiS«^t

[023] 023li, Ag-o. 5%Nd-0. 9%C
u - 1 . 0 % A u Kfeij5is;}aissgtg^©es*5^-r

(13) 1tF^2 0 0 2-l 5 4 6 4

24

* [02 4] 02 4 (i, mAg-B^micmm^m

[02 5] 02 5(i, ^mhg-^^wmicm^TxMW,

[02 6] 02 6(4. mkg^mmtm^Ttm

10 3 g«S
4 mm
5 UVSEfM^l®
6 tilfe^S
7 nmf^^i

8

[01] [02]

[03]



1fP2 0 0 2-l 5 4 6 4

[05]

101

100

99

« 98

z
ICS 97

1 96

95

94

o Cu

2 3 4

d^^cSfiSMfi (%)

miftfi: Jt»700 am
miW:MOOOA

^: -5

•10

-15

o A «700 r

• X«390f

12 3 4

Guanas (%)

: tnioooA

17]

101

100

99

98

97

96

95

94

O Ag-l.OSCu.xHAu

• Aflr.l.OKAu.x94Cu

1

—^< *

2 3 4

x-^ns (%)

-1

s
Be- -3

-4

-5

O Ag'1.0%Cu.x1iAa

• Ag.l.OKAu.xKCu

2 3 4

y^ms^ (%)

: A =700 nm
m4JSJ?:t-lOO0A



(15) nmZOOZ-l 5 4 64

[09] 0]

100

i 90

85
0^

O Ag>0.8%CU'X%Au

0.4 0.6 a8

AuSmft (%)

Mao

1.2

SKSil : Jt=800nni
t»iooaA

SfiM : PC

10

^ -10

m
-20

-30

-40

^ -50

-60

-70
0^

O Ae-0.8HCu-x»/iAu

0.4 0.6 0.8

AxJ^mS: (%)

1.2

mi 1] II 2]

• Ag-0.8%Cu-1.0%AiJ-x%Nd

A8-0.8%Cu-1.0%Au-x1iSn

Ar-0.814Cu-1.0%Au-x%Ge

100

# 95

as

s
e 90

85

1

i

"—

[

\ i\ i

—

1

!

i

i

1
^1

2 3 4

8l3£»S:A=700nm
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